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DETAILED ACTION 

1. Claims 1-3, 5-11, 13-23 and 25 are all the pending claims for this application. 

2. Claims 1, 3, 5, 13-16, 19-21 and 23 were amended and Claims 4 and 24 were 
cancelled in the Response of 10/19/07. 

3. Withdrawn Claims 8 and 9 have been rejoined for examination. 

4. Claims 1-3, 5-11, 13-23 and 25 are all the pending claims under examination. 

5. The finality of the Office Action of 7/31/07 is withdrawn in view of the new 
grounds for rejection. 

Withdrawal of Rejections 
Claim Rejections - 35 USC § 112, second paragraph 

6. The rejection of Claims 1-1 1 and 13-18 in lacking antecedent basis for the 
recitation "said conditions" in line 8 of Claim 1 is withdrawn and moot for cancelled 
Claim 4 and withdrawn for Claims 1 -3, 5-1 1 and 1 3-1 8 in view of the amendment of 
Claim 1 to recite "adjusted pH conditions". 

Applicants 1 comments in the middle of p. 7 of the Response of 10/19/07 are 
acknowledged. 

7. The rejection of Claim 3 in lacking antecedent basis for the recitation "the 
temperature" is withdrawn in view of Claim 3 having been amended to recite 
"temperature conditions". 
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Applicants' comments in the bottom of p. 7 of the Response of 10/19/07 are 
acknowledged. 

8. The rejection of Claims 4, 5, 16 and 17 in lacking antecedent basis for the 
recitation "the pH" in Claims 4, 5 and 17 and the recitation "pH" in Claim 16 is withdrawn 
and moot for cancelled Claim 4, and withdrawn for Claims 5 and 16 (and dependent 
Claim 17) in view of the amendment to recite "a pH". 

Applicants' comments in the top of p. 8 of the Response of 10/19/07 are 
acknowledged. 

9. The rejection of Claims 1 3-15 as being drawn to "a protein-free media" (Claim 
13), "a peptone source" (Claim 14) and "a CD-CHO media" (Claim 15) (Claims 13 and 
15 specifically require that the media is protein-free and the "peptone source" of Claim 
14 would presumably only contain peptides and amino acids derived from casein) 
where the claims depend from claim 1 which requires a protein-containing media (i.e., 
containing endogenous enzymes) is withdrawn. 

The amendment of Claims 13-15 to recite that "the cell line is provided" in a 
media overcomes the rejection and further in view of Applicants' allegations on pp. 8-9 
of the Response of 10/19/07 that "the cell line can thus be the source of the 
endogenous enzyme(s) as well as the source of the antibodies to be cleaved by the 
endogenous enzyme(s)" and a "media" is "not necessarily the final cell media in which 
one or more enzymes is activated to cleave antibodies into antigen-binding fragments." 
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10. The rejection of Claims 19, 20 and 22-25 for the recitation "activating 
endogenous aspartyl enzyme activity" in Claim 19 is withdrawn and moot for cancelled 
Claim 24 and withdrawn in view of the amendment Claim 19 to recite "by adjusting pH 
conditions of the cell media, such that said activating results in cleavage of said 
recombinant antibody into F(ab') 2 fragments." 

Applicants' comments in the bottom of pp. 5-6 of the Response of 10/19/07 are 
acknowledged. 

Claim Rejections - 35 USC § 112, first paragraph 

11. The rejection of Claims 1-11 and 13-25 under 35 U.S.C. 112, first paragraph, 
because the specification, in lacking enablement for performing the method invention of 
enzymatically digesting an antibody in a culture medium is withdrawn and moot for 
cancelled Claims 4 and 24, and withdrawn for Claims 1-3,5-11,1 3-23 and 25 in view of 
the amendment of Claims 1 and 19 to recite that pH conditions of the cell media are 
adjusted to activate endogenous enzymes to obtain antigen-binding fragments. 

Applicants' allegations on pp. 6-7 of the Response of 10/19/07 citing paragraphs 
[0048, 0050 and 0051] of the specification as supporting disclosure for "various 
digestion enzymes and multiple pH levels which are available to guide the practitioner 
having ordinary skill to carry out such a process", are found persuasive. Of note, a 
further enabling paragraph is [0043]. 
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New Grounds for Rejection 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

12. Claims 1-7, 10, 13 and 16 are rejected under 35 U.S.C. 102(b) as being 
anticipated by van Erp et al. (J. Biotechnol. 20:249-262 (1991)) as evidenced by Sigma 
data sheet for pepstatin A (3/1 9/01 ). 

Claims 1-7, 10, 11, 13 and 16 are interpreted as being drawn to producing any 
antibody fragment from any antibody produced into the cell culture medium by an 
antibody-producing cell by adjusting pH conditions of the media to activate at least one 
endogenous enzyme in order to cleave the antibody (Claim 1), cleaving antibodies into 
F(ab')2 fragments (Claim 2), further comprising adjusting the temperature conditions 
(Claim 3), adjusting the pH to about pH 3.5 (Claim 5), inactivating an enzyme (Claim 6), 
purifying the fragments by affinity chromatography (Claim 7), where the enzyme is 
aspartyl protease (Claim 10), the cell line is in protein-free media (Claim 13), 
inactivating the enzyme by adjusting pH (Claim 16). 

van Erp discloses that mAbs produced by hybridomas undergo degradation by 
proteolytic enzymes (e.g., acid proteases) released by the cells to yield Ig fragments (p. 
250, 112). Van Erp showed the highest degradation of IgG in serum-free medium at 37C 
occurred at pH 3 when the effect of adjusting pH on endogenous enzyme activity was 
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measured (Figure 1) and proteolytic degradation was inhibited by pepstatin A (carboxyl 
protease inhibitor) (Table 1). As evidenced by Sigma catalog data sheet for peptstatin 
A, the inhibitor blocks aspartyl peptidases. 

van Erp purified acid proteases from hybridoma cells and mixed them with an 
IgG to observe proteolytic digestion patterns, where the digestion was compared to 
commercially prepared cathepsin D, and shown to produce similar results (p. 257, 1J3 to 
p. 258, IP; Figure 6). A 1 10k fragment was generated from IgG molecules which van 
Erp describes as a F(ab')2 like fragment observed by others (p. 260, 1J1). Van Erp 
teaches that the quantitative differences between the amounts of each fragment found 
in digestion experiments and serum-free culture supernatants might be explained by 
differences in enzyme concentrations and environmental factors such as culture 
medium but is certainly clone dependent (p. 260, H2). 

The claimed method appears to be the same as the prior art method, absent a 
showing of unobvious differences. The office does not have the facilities and resources 
to provide the factual evidence needed in order to establish that the method steps of the 
prior art does not produce an antibody fragment as produced by the instant claimed 
method steps. In the absence of evidence to the contrary, the burden is on the 
applicant to prove that the claimed method is different from that taught by the prior art 
and to establish patentable differences. See In re Best 562F.2d 1252, 195 USPQ 430 
(CCPA 1977) and Ex parte Gray 10 USPQ 2d 1922 (PTO Bd. Pat. App. & Int. 1989). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

13. Claims 1,8, 9, 11, 17, 18, 19, 21-23 and 25 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over van Erp et al. (J. Biotechnol. 20:249-262 (1991)) in view of 
Kratje et al. (J. Biotechnol. 32:107-125 (1994)) and Mason et al. (Protein Expression 
and Purification 23:45-54 (2001); cited in the PTO 892 form of 6/22/06) as evidenced by 
Sigma data sheet for pepstatin A (3/19/01). 

The interpretation of Claim 1 is discussed supra. Claims 8, 9, 11, 17, 18 are 
interpreted as being drawn the method where the activated endogenous enzyme is a 
serine protease (Claim 8), or a cysteine protease (Claim 9), or where the cell line 
comprises a CHO cell line (Claim 11), or where inactivating the enzyme of Claim 16 
comprises inactivating a cysteinyl enzyme (Claim 17), and where an aspartyl enzyme is 
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activated by adjusting the pH after inactivating an endogenous cysteinyl enzyme (Claim 
18). 

Claim 19 is interpreted as being drawn to a method for producing F(ab')2 
fragments comprising a cell media comprising expressing from an antibody-producing 
cell line inactivating endogenous cysteinyl enzyme activity in the cell media, and 
activating endogenous aspartyl enzyme activity in the cell media by adjusting the pH 
conditions of the cell media to produce F(ab')2 fragments. Claims 21-23 and 25 are 
interpreted as being drawn to inactivating endogenous cysteinyl enzyme activity of 
Claim 19 by adjusting the pH of the media (Claim 21) or by adding a cysteinyl enzyme 
inhibitor (Claim 22) and where the inhibitor is E64 (Claim 23), and the method 
comprising further purifying the F(ab')2 fragments (Claim 25). 

The method of producing antibody fragments by activating endogenous enzymes 
in cell media from cultured antibody-expressing cells by adjusting the pH was prima 
facie obvious at the time of the invention over van Erp, Kratje and Mason as evidenced 
by Sigma data sheet. 

The interpretation of van Erp is discussed supra. Van Erp does not explicitly 
teach the presence of serine proteases or cysteine proteases in cultured supernatants 
but appreciates that different cell clones could produce different proteases under 
different conditions which could affect antibody fragmentation depending upon the 
particular Mab (p. 250, 1J2). Kratje discloses that hybridoma cells produce cysteine and 
serine proteases under culture conditions. 
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Krajte discloses the proteolytic capacities in serum-free hybridoma cell culture 
(murine hybridoma cell line 4/1-A) and the general cleavage potential of the proteases 
secreted in the culture supemantant (p. 108, Col. 2, 1J2). Krajte discloses through 
protease inhibition experiments using aprotinin (serine protease inhibitor), antipain 
(papain and trypsin inhibitor; cysteine protease), PMSF (serine protease), SBTI 
(trypsin), and TPCK (trypsin and chymotrypsin) (p. 119, Col. 2, 1J1). Krajte specially 
teaches that the pH dependency of protease activation/inactivation is influenced by a) 
serum containing medium, b) cell specific conditions, and c) growth specific conditions, 
all of which would contribute to different observations (p.121, 1|1). 

Neither van Erp or Krajte teach the cysteine protease inhibitor, E64, but Mason 
as evidenced by the Sigma data sheet teach that E64 is an art-recognized cysteine 
inhibitor that can be used to affect protease degradation of in culture medium. 

One skilled in the art would have been motivated to have produced and been 
assured of reasonable success in having produced the instant claimed method based 
on the combined disclosures of van Erp, Kratje and Mason as evidenced by Sigma data 
sheet. At the time of the method invention, van Erp and Kratje specially taught and 
appreciated antibody fermentation technology and that depending on the antibody- 
producing cell, the growth media and the culture conditions, that proteases produced by 
the cultured cells could degrade the soluble antibodies into fragments, where van Erp in 
particular describes the generation of F(ab')2 fragments. Each of van Erp and Krajte 
demonstrate production of serine, cysteine and/or aspartyl proteases in the culture 
medium that are considered to produce a degradation effect depending on the antibody. 
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Van Erp and Kratje examined the presence of proteases using protease inhibitors in 
culture supernatants for antibody-producing cells, and that the degradation products 
could be effected by modulating the proteases through pH adjustment as taught by van 
Erp and Kratje, temperature adjustment as taught by van Erp, inactivating proteases by 
pH adjustment as taught by van Erp, or inactivating proteases by inhibitors as taught by 
van Erp, Kratje, Mason and as evidenced by Sigma data sheet. Further and based on 
van Erp's disclosure that in adjusting the pH at a temperature of 37C, one observes 
different degrees of IgG degradation, then absent a showing to the contrary, one skilled 
in the art could anticipate based on van Erp, that adjusting the pH could inactivate a 
cysteinyl enzyme while simultaneously activating an aspartyl enzyme according to 
instant Claim 19. One skilled in the art would have been reasonably assured of success 
in having produced the instant method because the knowledge of endogenous 
proteases in hybridoma-conditioned medium resulting in the formation of F(ab)2 
fragments was already well established and that the conditions for manipulating the 
enzymes, e.g., changing pH and/or temperature and/or adding protease inhibitors, was 
already well characterized and well within the ordinary ability of the skilled artisan at the 
time of the invention. The manipulation of pH, temperature and/or addition of proteases 
to conditioned medium would not have required any more skills beyond those taught in 
the combined reference disclosures. Finally, the understanding that different clones and 
culture conditions could have produced different protease profiles and therefore would 
require different manipulation of the protease activity was already understood and 
appreciated by the combined reference disclosures. 
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14. Claims 1, 14, 15, 19 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over van Erp et al. (J. Biotechnol. 20:249-262 (1991)) in view of Kratje et 
al. (J. Biotechnol. 32:107-125 (1994)) as applied to claims 1 and 19 above, and further 
in view of Zhang et al (Cytotechnology 16:147-150 (1994); cited in the PTO 892 form of 
6/22/06) and Schifferli et al. (Focus 21:16-17 (1999); cited in the PTO 892 form of 
6/22/06). 

The interpretation of Claims 1 and 19 is discussed supra. Claims 14 and 15 are 
drawn to the method of Claim 1 where the cell media is peptone source (Claim 14) or 
CH-CHO (Claim 15). Claim 20 is drawn to the method of Claim 19 where the cell media 
is CD-CHO. 

The method of producing antibody fragments by activating endogenous enzymes 
in cell media from cultured antibody-expressing cells by adjusting the pH was prima 
facie obvious at the time of the invention over van Erp and Kratje in view of Zhang and 
Schifferli. 

The interpretation of van Erp and Kratje alone and in combination is discussed 
supra. Neither reference specifically discloses thei cell media of Zhang and Schifferli but 
each reference explicitly recognizes and discusses that culture conditions would effect 
the protease production of cultured cells resulting in fragmentation patterns that could 
vary for any given antibody-producing clone. 

Zhang discloses that adding peptone to hybridoma medium can boost the level of 
/ antibody production and Schifferli discloses that CD-CHO medium is optimized for 
growth and expression of recombinant proteins by transfected cells. 
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One of ordinary skill in the art would have been motivated to and had a reasonable 
expectation of success at the time the invention was made to have produced the instant 
claimed method over van Erp and Kratje in view of Zhang and Schifferli because 
increasing the level of antibody production by the antibody-producing cell line of the 
instant claimed method by optimizing the culture conditions using a peptone comprising 
medium of Zhang or the CD-CHO medium of Schifferli would have been well with 
ordinary skill at the time of the invention. One of ordinary skill would have been 
motivated to combine the media reagents into the methods disclosed by van Erp and 
Kratje in order to maximize antibody production in order to generate antibody fragments 
in usable amounts. Also, because these cell media reagents were commercially 
available, one could have readily obtained the materials at the time of the invention to 
incorporate into the method of van Erp and Kratje depending on the antibody-producing 
clone. One of skill in the art could have successfully combined the reagents into the 
methods of van Erp and Kratje as the media had been shown to be useful for 
expressing recombinant proteins including antibodies. Finally, the understanding that 
different culture conditions could have produced different protease profiles and 
therefore would require different manipulation of the protease activity to generate 
F(ab')2 fragments was already understood and appreciated by the combined reference 
disclosures. 
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Conclusion 



15. No claims are allowed. 

17. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lynn Bristol whose telephone number is 571-272-6883. 
The examiner can normally be reached on 8:00-4:00, Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry Helms can be reached on 571-272-0832. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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